Axillary cannulation: First choice for extra-aortic cannulation and brain protection  by Baribeau, Yvon R. et al.
Dacron graft provides advantages over direct cannulation of
the axillary artery.
A. Marc Gillinov, MD
Joseph F. Sabik, MD
Bruce W. Lytle, MD
Delos M. Cosgrove, MD
Department of Thoracic and Cardiovasclar Surgery/F25
The Cleveland Clinic Foundation
9500 Euclid Ave
Cleveland, OH 44195
R E F E R E N C E S
1. Neri E, Massimo M, Capannini G, Carone E, Tucci E, Diciolla F,
et al. Axillary artery cannultion in type A aortic dissection opera-
tions. J Thorac Cardiovasc Surg 1999;118:324-9.
2. Borst HG. In: Borst HG, Heinemann MK, Stone CD, editors.
Surgical treatment of aortic dissection, 1st ed. New York:
Churchill Livingstone; 1996. p. 255-68.
3. Sabik JF, Lytle BW, McCarthy PM, Cosgrove DM. Axillary
artery: an alternative site of arterial cannulation for patients with
extensive aortic and peripheral vascular disease. J Thorac Cardio-
vasc Surg 1995;109:885-91.
4. Baribeau YR, Westbrook BM, Charlesworth DC, Maloney CT.
Arterial inflow via an axillary artery graft for the severely athero-
matous aorta. Ann Thorac Surg 1998;66:33-7.
12/8/102478
Axillary cannulation: First choice for extra-aortic
cannulation and brain protection
To the Editor:
We read with interest the article by Neri and colleagues1
about axillary cannulation for type A dissection. They relate a
lateral approach, preferentially left, with direct cannulation
with excellent results: there were no strokes and no local com-
plications from the cannulation site in 22 patients with type A
aortic dissection.
This is the first publication in which direct cannulation of
the lateral segment of the artery is used without injury to the
artery or the surrounding nerve roots, at least in the initial fol-
low-up. Our experience with axillary cannulation for severe
aortic atherosclerosis was recently published,2 and we differ
in opinion with the authors in a few points.
First, we prefer a more medial approach to cannulate the
axillary artery, thus avoiding the surrounding brachial plexus
roots. Second, use of a graft interposition technique allows us
to monitor brain perfusion during circulatory arrest through
the same graft by reading the ipsilateral right radial artery
pressure. To that effect we caution that monitoring of the sys-
temic pressure during total perfusion should be from a con-
tralateral or proximal site from the axillary cannulation site
since the ipsilateral radial line usually will read a higher pres-
sure from the significant flow. This is with the interposition




We read with interest the recent article by Neri and associ-
ates1 concerning the use of axillary artery cannulation in
patients with type A aortic dissection. They used axillary
artery cannulation in 22 of 152 (14%) operations for aortic
dissection over a 9-year period. The primary indication for
axillary artery cannulation was inability to establish safe per-
fusion via the femoral artery. The technique was successful in
all patients, and the authors conclude that the axillary artery
is a safe alternate site for arterial perfusion in patients with
type A dissection.
We agree that the axillary artery provides excellent arterial
access for cardiopulmonary bypass, and we would like to
offer a few comments concerning our indications for axillary
artery cannulation and the surgical technique. Since 1991, we
have used axillary artery perfusion in more than 100 patients.
Our indications for axillary artery cannulation are broad and
include ascending aortic aneurysm, ascending aortic dissec-
tion, and severe ascending aortic atherosclerosis. In fact, the
axillary artery is our site of choice for arterial perfusion in
patients with type A dissection; the dissection rarely extends
into the axillary artery.2 Similarly, in patients with ascending
aortic atherosclerosis, the axillary artery is usually spared
from the disease process; furthermore, axillary artery perfu-
sion in such patients reduces the risk of atheroembolism,
which may occur with retrograde perfusion via the femoral
artery. Contraindications to axillary artery cannulation
include extension of the aortic disease process into the artery
and known axillary/subclavian stenosis. In addition, morbid
obesity is a relative contraindication, as exposure of the artery
in such patients can be difficult. Operations performed with
the use of axillary artery cannulation include ascending aor-
tic replacement, valve repair and replacement, and coronary
artery bypass grafting.
Our surgical technique has evolved and differs somewhat
from that of the authors. As previously reported,3 we most
frequently use the right axillary artery. We have not encoun-
tered problems with malperfusion via this vessel. Although
we initially cannulated the artery directly, we now prefer to
sew an 8-mm Dacron graft to the vessel and then cannulate
the graft with a 20F cannula. The axillary artery is frequent-
ly fragile, and this technique avoids the trauma of direct can-
nulation. In addition, this technique allows perfusion of the
arm during cardiopulmonary bypass and facilitates decannu-
lation, which is accomplished simply by transecting the graft
and oversewing the short stump.4 Adequacy of perfusion is
confirmed by transesophageal echocardiography and mea-
surement of blood pressure in both radial arteries.
In our practice, the axillary artery has replaced the femoral
artery as the preferred alternate site for cannulation in
patients with ascending aortic disease. Arterial inflow via a
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the opposite results since the distal artery is likely hypoper-
fused from obstruction of the distal axillary artery itself by
the cannula.
Last, the others favor a left axillary approach. Through our
experience in more than 80 cases of axillary cannulation, par-
ticularly in cases of type A dissection or the need for elective
cerebral protection, we favor the right side. Contrary to their
opinion, we believe the right-sided approach anatomically
allows a very efficient means for cerebral protection since no
additional cannulation is needed and the perfusion is simply
lowered to the calculated rate.2 Brain pressure monitoring dur-
ing circulatory arrest time is realized through the right radial
line. We agree with Neri and colleagues to avoid manipulation
of the common carotid and the innominate ostia. These are
never clamped at the time of circulatory arrest until they have
been visualized directly or have been seen previously through
epiaortic echocardiographic reading.3 The significant flow
obtained with excellent retrograde washing effect through the
common carotid, innominate, and even left subclavian arteries
through the vertebral-basilar system allows excellent washout
effect against any embolic debris, particularly in the case of a
significantly atherosclerotic aorta or aneurysm.
Our own experience involves 17 patients with type A dis-
section over a period of 3 years who were treated with perfu-
sion through a graft interposition on the right axillary artery,
16 having cerebral perfusion through the same graft at the
time of circulatory arrest. The mean age was 67.7 years and
there were 8 women and 9 men. Mean extracorporeal circu-
lation time was 266.2 minutes, with a mean crossclamp time
of 80 minutes and a mean circulatory arrest time of 52 min-
utes. Sixteen of those 17 patients had antegrade cerebral per-
fusion, and 1 patient (left axillary approach because of pulse-
less right upper extremity) had retrograde cerebral protection.
All had replacement of the ascending aorta, 5 having an aor-
tic valve replacement and 3 having an arch replacement as
well. Ten patients were treated on an emergency basis, with 2
being in shock on admission. Results showed 1 operative
stroke with no delayed stroke after the operation and 5 deaths.
Average length of stay was 28.3 days.
In summary, we congratulate the authors for their excellent
results and agree with the targeted site for cannulation in aor-
tic dissection. We still favor the graft interposition technique,
which allows easy closure of the artery and makes safe a
more medial approach to the artery, thus avoiding the cervi-
cal nerve roots. The additional benefit of superior antegrade
brain protection, without any additional cannulation, makes
us favor the right-sided approach as well.
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Cinefluoroscopic assessment of human mitral anulus
after mitral valvuloplasty
To the Editor:
I read with great interest the article “Mitral Annular Size
and Shape in Sheep With Annuloplasty Rings” by Glasson
and associates.1 I am very much impressed with their com-
plete analysis. The mitral anulus is a complex structure.
Complexity derives from its composition, its geometric rela-
tionships, and its pathophysiology. The literature contains
ample evidence about the maintained movements of the
mitral anulus even after annuloplasty.
Okada and associates2 have shown that the motion of the
mitral anulus during the cardiac cycle after mitral valve repair
for chronic mitral regurgitation due to degenerative disease is
affected by the type of annular device used. Of most impor-
tance, however, is that the diastolic blood flow across the
mitral orifice during exercise was better in patients in whom
a flexible ring was used. Mitral annuloplasty has always been
a target for the cardiac surgeon. Pathophysiologic findings
prompted many authors to develop flexible rings to avoid
rigid fixation of the mitral anulus.
I would like to report the experience of my colleagues and
me,3 which is similar to that of the authors (as a method but
not as a conclusion). In 1991 we experimented with a new
technique using autologous pericardium to obtain a flexible
ring that could preserve the physiologic mitral annular
motion after valvuloplasty. In a subgroup of patients (n = 20)
who underwent mitral valvuloplasty because of degenerative
disease, a long strip of pericardium was prepared, marked
with a metal clip, and rolled up in a tubular fashion with the
serosal surface on the outside. The pericardial tube was
apposed on the posterior anulus just beyond the commissures.
Postoperative Doppler echocardiographic analysis showed
nearly normal transmitral flow indexes (flow velocity peak:
1.06 ± 0.2; P = no significant difference from normal index-
es). Cinefluoroscopic examination was used for assessing
annular motion with the metal clips used as radiopaque mark-
ers. Planimetry of the hemi-area showed a narrowing of annu-
lar size during ventricular systole (mean 8.5% ± 6.4%). Even
long-term results seems to be good.4 These findings, as cor-
roborated by others authors, demonstrate that the flexible
properties of the mitral orifice are preserved equally well
after this type of annuloplasty in man.
The aim of this letter is not to criticize. However, I would
suggest that the authors’ “surprising results” must be consid-
ered with extreme caution and additional studies should be
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